After stabilization on baseline ventilator settings, PEEP was increased by an average of 60% and the DPP was decreased (about 0.3 sec)in order to maintain baseline MAP. Following a return to baseline,a second experimental conditior. consisted. of decrensinp: PEEP by 602, increasing DPP accordingly to maintain constant MAP. Arterial BP, heart rate, pa02, paC02, pH and arterial/Alveolar p02 ratios ( a /~~0 2 ) were measured before, during, between and after the experimental conditions. Analysis of the data revealed no significant changes in BP, pa02, a/AP02, heart rate during baseline or experimental conditions. PaC02 decreased significantly when PEEP wcs decreased and DPP increased, both on Da l(37.2 + 6.6 vs 41.4 t 6.4 Torr; p<.025)and Day 2(42.1 + 7.4 vs i6.8 t 5.6~0rr; p<.~5T. The changes in pH were inversely related to p K~0 2 changes. Air leaks occurred in 2 neonates who had MAP greater than 12cmH20 which was statistically higher than MAP in neonates without air leaks(12.9 vs 8.8cmH20;g< .025) .This study confirms the importance of MAP in determining oxygenation in neonates with RDS. However, ventilation was significantly affected by variation in PEEP and DPP despite a constant MAP. We investigated the respiratory response of CF patients to CO under hyperoxic conditions. Using a standard CO Read re-2 breathe technique, we studied 14 CF patients with mild to severe degrees of ainvay obstruction. We evaluated their response to C02 in terms of their ventilation (h), mean inspiratory flow rates (VT/Ti) and their occlusion pressures (P.1).
tigated in 9 neonates with RDS during the 1st and 2nd day of life.
After stabilization on baseline ventilator settings, PEEP was increased by an average of 60% and the DPP was decreased (about 0.3 sec)in order to maintain baseline MAP. Following a return to baseline,a second experimental conditior. consisted. of decrensinp: PEEP by 602, increasing DPP accordingly to maintain constant MAP. Arterial BP, heart rate, pa02, paC02, pH and arterial/Alveolar p02 ratios ( a /~~0 2 ) were measured before, during, between and after the experimental conditions. Analysis of the data revealed no significant changes in BP, pa02, a/AP02, heart rate during baseline or experimental conditions. PaC02 decreased significantly when PEEP wcs decreased and DPP increased, both on Da l(37.2 + 6.6 vs 41.4 t 6.4 Torr; p<.025)and Day 2(42.1 + 7.4 vs i6.8 t 5.6~0rr; p<.~5T. The changes in pH were inversely related to p K~0 2 changes. Air leaks occurred in 2 neonates who had MAP greater than 12cmH20 which was statistically higher than MAP in neonates without air leaks(12.9 vs 8.8cmH20;g< .025) .This study confirms the importance of MAP in determining oxygenation in neonates with RDS. However, ventilation was significantly affected by variation in PEEP and DPP despite a constant MAP. We investigated the respiratory response of CF patients to CO under hyperoxic conditions. Using a standard CO Read re-2 breathe technique, we studied 14 CF patients with mild to severe degrees of ainvay obstruction. We evaluated their response to C02 in terms of their ventilation (h), mean inspiratory flow rates (VT/Ti) and their occlusion pressures (P.1).
In order to understand the contributions of the rib cage and abdominal components to ventilation (Vrc and Vab) we assessed the volume change in each compartment by the use of magnetometers. We found that, when normalized for the height of the child,the slope of VE vs end tidal CO (PETC02) ,as well as the slope of VT/Ti vs PETC02 correlated slgnificantly with the forced expiratory flow between 25 and 75% of vital capacity (FEF25-75)(~=.78,p(.OOl and rt.74, p ( . 0 1 respectively).The values for P.l were within the normal range and did not correlate with the FEF25-75..The contribution of Vrc to the increases in VT with increasing VE was double that of Vab.The increasing Vrc correlated with the increasing VT (r:.88,p(.OOl).This predominance of Vrc is similar to that seen in normals. In conclusion, we have shown that tests involving a mechanical response to CO correlate with the FEF25-75. There is no evidence of abnormalitges in the control of breathing. We have frequently detected maldistribution of ventilation in asymptomatic children with asthma by using the single breath oxygen test (SB02). We hypothesized that this results from chronic PAD since there is histologic evidence that PAD occurs in asthma. To test this we compared the slope of the alveolar plateau of the SBO to two indices of PAD: 1) density dependence (DD) of maximum exp$ratory flow @irmax50~~ after breathing He-02) and 2) ratio of residual volume to total lung capacity (RVITLC) by plethysmograph in 28 asthmatic children aged 6-18 years. We found that all children with slopes in our normal range had normal DD and there was no correlation between slope and flow obstruction (MMEF range 42-121% predicted). The children with steep slopes (>2SD) had markedly reduced DD and elevated RVJTLC confirming the presence of PAD; MMEF was very low and they were hospitalized five times more frequently during the previous year (HIYR). Patients with ICS have an increased frequency of sinusitis and respiratory infections. Abnormal ciliary movement likely contributes to these frequent infections. In addition, abnormal neutrophil function has been reported previously for some patients with ICS. We have studied neutrophil function in ICS patients with the three known ultrastructural abnormalities of cilia. Fifteen patients were examined. Their mean age was 12.1 years. Neutrophil functions included; migration assessed under agarose and in Boyden chambers, phagocytosis and killing of Staphylococcus aureus 502A, and the metabolic activity of cells at rest and --during phagocytosis as assessed by hexose monophosphate pathway activity, hydrogen peroxide production, tetrazolium dye reduction and lysosomal degranulation. When tested, the patients were not on antibiotics. They were afebrile and free of acute infection. Normal neutrophils were studied in parallel. Five patients with respiratory infections but normal cilia were also examined. No ICS patient demonstrated a significant abnormality in neutrophil , migration. Phagocytosis and killing of 5. aureus was normal.
PERIPHERAL AIRWAYS DISEASE (PAD) IN
There was no evidence of abnormal metabolism by cells at rest or during phagocytosis. Two patients with normal cilia had a transient decrease in neutrophil migration during a respiratory infection. Our findings suggest that abnormal neutrophil function does not predispose, in a major way, to respiratory infection in patients with ICS. Infants living at 3100 meters altitude have a higher morbidity to mild respiratory illness than do infants living below 1300 meters. The morbidity is expressed as exaggerated hypoxemia. This exaggeration could be explained by a reduction of blood flow to alveoli (effective pulmonary blood flow, Qeff). Previous studies on infants born at sea level and 1300 meters show that Qeff is low during the first 25 hours of age (100-+150 ml/min/kg) but rises over the next 72 hours to normal levels (1751r200 ml/min/kg).
REDUCED EFFECTIVE PULMONARY
We measured the bff by a noninvasive rebreathing technique on 15 infants born at 3100 meters. b f f was measured at 2, 8, 18, 34, 60 and 80 hours of age. We found that the Qeff in these infants was similar for the first 18 hours in babies born below 1300 meters, (95-122 ml/min/kg), but after 18 hours dropped to lower levels, 107 ml/min/kg, by 80 hours of age. We conclude that Qeff is reduced after 20 hours of age in infants living at 3100 meters. Therefore, the added reduction of PO2 to the alveoli caused by a respiratory infection could result in significant hypoxemia for those infants. Airway obstruction in CF causes significant hyperinflation. The hyperinflated lung does not communicate normally with central airways, and the poorly communicating regions contain trapped gas (TG). We measured this volume from the difference between the functional residual capacities (FRC) as determined by body plethysmography (BP) and helium dilution, and expressed it as the fraction of BP-FRC (TGXFRC). TGXFRC was then related to the severity of lung dysfunction, as assessed by a pulmonary function score (PFS). The PFS (0 = normal; 18 = extreme) was derived from the vital capacity, forced expired volume in the first second, maximum mid-expiratory flow rate, residual volume and specific airway conductance. To date 9 normals, 10 mild scoliosis patients without a history of lung disease and 23 CF patients have been studied. .001 There was a significant linear correlation (r = 0.87) between PFS (y) and TGXFRC (x): y = 3.45 x + 3.96. We conclude that as lung functions deteriorated in CF patients, the TGXFRC increased. The TG regions probably contribute importantly to ventilationjperfusion inequalities in CF and are a major cause of arterial hypoxemia in these patients.
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